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1. Title of the Invention: A drug injection device with an ultrasonic oscillation element 
attached 

2. Scope of Patent Claims 

1 . A drug injection device with an ultrasonic oscillation element attached, wherein 
the device is comprised by joining a conduit equipped with an ultrasonic oscillation 
element to the tip of a base equipped with a supply part for drugs, etc., as well as an 
ultrasonic oscillator or a connector that is connected to an ultrasonic oscillator, and this 
ultrasonic oscillation element and the ultrasonic oscillator are united electrically. 

3 . Detailed Explanation of the Invention 
[Field of Industrial Application] 



The present invention relates to a drug injection device that injects drugs from 
outside the body into the body through a catheter or drug injection conduit and imparts 
direct ultrasonic oscillations to the injection locus, and that improves the diffusion and 
penetration of the injected drugs, etc. 
[Prior Art] 

Among the methods for administering drugs from the outside for treatment, 
prevention, etc., of human diseases, there are methods for administering perorally and 
non-perorally by injection agents, peroral agents, suppositories, percutaneously 
administered agents, etc. Among the methods for injecting drugs directly into the body in 
particular, there are methods for injecting drugs to the target locus inside the body through 
local injection, arteriovenous injection, an intravascular catheter, etc. 

In the event that drugs are injected directly into the body by these means, there are 
some injected drugs that diffuse in and penetrate into tissues with difficulty, and the 
chemical means have been the chief way for improving this situation to date. 

The present inventors focused their attention on the fact that ultrasonic waves have 
previously been used to improve the diffusion and penetration of drugs during the 
administration of drugs by catheter, and invented a vascular irrigator that imparts 
oscillations by ultrasonic waves from a base that has been connected to a catheter 
(Japanese Public Patent Disclosure Bulletin No. S56-52071). 
[Problems that the Invention Attempts to Solve] 

In the above-mentioned prior art, in the case of drug injection by a catheter, in a 
method that employs ultrasonic waves to improve the diffusion to and penetration into 
indwelling matter in the blood vessels of the drugs that have been injected intravascularly 
by a catheter, since ultrasonic oscillator is located outside the body when ultrasonic waves 
are transmitted to the tip of the catheter, and is located in a position that is far from the tip 
of the catheter, there is an attenuation of the ultrasonic wave energy midway through the 
process, and it is difficult to achieve a full effect. 
[Means for Solving the Problem] 

The present inventors undertook further research into the methods for utilizing 
ultrasonic waves in order to improve the diffusion to and penetration into indwelling matter 
inside the blood vessels of drugs that have injected intravascularly at the time of injection 
of drugs , etc., by a catheter, and as a result thereof they discovered that by attaching an 
ultrasonic oscillation element to the tip of the part of the catheter inserted into the body, 
installing this oscillator on a base positioned outside the body, and joining the oscillation 
element electrically with this oscillator, the diffusion and penetration of drugs by local 
injection were carried out extremely well, and moreover by applying this not only to 
catheters but also to devices that are inserted inside the body, they completed the present 
invention, which provides a drug injection device with a wide range of uses. 

This present invention is a drug injection device with an ultrasonic oscillation 
element attached, wherein the device is comprised by joining a conduit equipped with an 
ultrasonic oscillation element to the tip of a base equipped with a supply part for drugs, etc., 
as well as an ultrasonic oscillator or a connector that is connected to an ultrasonic oscillator, 
and this ultrasonic oscillation element and the ultrasonic oscillator are united electrically. 

The drug injection device, which joins a conduit to the tip that is used in the present 
invention, possesses a distribution route for drugs, etc., in the center, as well as well as a 
base that possesses the open part of the former [i.e., the distribution route for drugs] as the 



supply opening for drugs etc. and joins a conduit formed by a hollow slender tube mad of 
metal, rubber, plastic, etc., which possesses in its center a distribution route that 
corresponds to the distribution route of the drugs, etc., to and the tip of the opposite side of 
the supply opening of this base, and can be used as a drug injection device that injects drug 
directly into the tissues of the body, in addition to using it generally in the stomach, 
intestines, esophagus, trachea, blood vessels, etc. 

A columnar (roughly the same diameter as the conduit, approximately 1 to 1 0 mm), 
or cylindrical ceramic oscillation element with a through hole in the center, or a film 
oscillation element of the soft type that is molded in the same shape, can be optimally used 
for the oscillation element used in the present invention. 

In the event that a oscillation element with a through hole in the center of the 
oscillation element is used, this through hole may be the opening for the inflow of the 
injection drugs, etc., or it may be opening for the discharge of bodily fluids. In the event 
that it serves as the discharge opening, cylindrical partitions are provided inside the base 
and the conduit, these are separated into 2 chambers for the central routes and the 
peripheral routes, these are linked together such that the central routes and the peripheral 
routes of the base and conduit correspond, and the central route serves as the circulation 
route for bodily fluids and the peripheral route serves as the distribution route for drugs, etc. 
Then, the through hole of the oscillation element is linked together with the circulation 
route for bodily fluids of the conduit. On the conduit, an opening for the outflow of drugs is 
provided in a place that is in proximity to this oscillation element. 

In the event that a cylindrical oscillation element that does not have a through hole 
in the center is used, it is necessary to provide a hole for the outflow of drugs, etc., in a 
place that is in proximity with this oscillation element, on the main body of the conduit. 

The above-mentioned ultrasonic oscillation element provided on the tip of the 
conduit has been joined by a conductor with the ultrasonic oscillator or a connector that is 
connected with the same oscillator that is provided on the base of the injection device for 
the present invention. This conductor may be retained by embedding it inside a member of 
the conduit, or it may be retained making it adhere to the interior surface thereof 
[Action] 

Since the present invention is composed as described above, the drugs, etc., are 
injected while the element that oscillates the ultrasonic waves always imparts oscillations 
in the position nearest to the target locus of the drugs, etc. Therefore, the diffusion and 
penetration relative to the tissues of the target locus are performed extremely well. In 
addition, adjustment of the strength of the ultrasonic waves of the oscillation element and 
adjustment of the ultrasonic wave frequency can be performed at one's discretion by means 
of an ultrasonic oscillator that has been installed on or connected to the injection device for 
the present invention. Therefore, it is possible to control the size of a restricted locus based 
on this choice. 
[Working Examples] 

Next, an explanation of examples of the drug injection device for the present 
invention based on the appended figures is provided. 

Example 1 

■ As shown in Figure 1, the distribution route 5 for drugs, etc., passes completely 
through the center part, a connector 7 that connects to the ultrasonic oscillator 8 is provided 
on the base 1 of the injection device, which employs the open part of the aboVe-mentioned 



distribution route 5 as the supply opening 6 for drugs, etc., a hollow plastic conduit 2 that 
forms a distribution route for drugs, etc., with a diameter of 1 to 10 mm is joined to the tip 
of the opposite side of the supply opening 6 of this base 1, and a cylindrical ceramic 
oscillation element 3 with a diameter of 1 to 10 mm that conforms to that of the conduit is 
joined to the tip of this conduit 2. A through hole 9 with a diameter of 0.5 to 0.9 mm has 
been perforated in the center part in this cylindrical ceramic oscillation element 3. 

The connector 7 is connected with the ceramic oscillation element 3 by a conductor 
10. Then, this conductor 10 is maintained on the inner wall surface or inside the wall of the 
conduit 2. 

On the other hand, the connector 7 is connected to the ultrasonic oscillator 8. 
Example 2 

This example involves a case where there is no through hole on the oscillation 
element 3, in the drug injection device in Example 1. 

Therefore, it is the same as Example 1 except for the tips of the oscillation element 

3 and the conduit 2. 

Figure 2 shows the tips of the oscillation element 3 and the conduit 2. 

A shown in Figure 2, the ceramic oscillation element 3 does not have a through hole, 
and a through hole 1 1 is provided slightly upwards of the region where the lower part of the 
conduit that joins with the ceramic oscillation element 3. 

Example 3 

As shown in Figure 3, owing to the partition 12 the interior of the base 1 of the 
injection device is divided into a central route and a peripheral route, and the central route 
serves as the route for discharging bodily fluids 13 and the peripheral route serves as the 
route for distributing drugs, etc. 5. Then, the open part of the respective distribution and 
circulation routes serves as the discharge opening for bodily fluids 14 and the supply 
opening for drugs, etc. 6. A connector 7 that is connected to the ultrasonic oscillator 8 is 
provided on the base 1 of this injection device, and each route is joined to the tip of the 
opposing side of the supply opening for drugs, etc., 6, such that it is divided into a central 
route and a peripheral route by means of a partition 16 of the conduit 2 in the same way as 
the base, and through the conduit 2, which employs the central route as the circulation 
route for bodily fluids 15 and the peripheral route as the distribution route for drugs, etc., 4, 
the circulation route for bodily fluids 13 and the distribution route for drugs, etc. 5 of the 
base 1 , and the circulation route for bodily fluids 1 5 and the distribution route for drugs, etc. 

4 of the conduit, are joined together. 

The inner circuit of the cylindrical ceramic oscillation element 3 which provides a 
through hole 9 on the other end of the conduit 2 is united with the circulation route for 
bodily fluids 15 of the conduit 2, and the outer circuit of the ceramic oscillation element 3 
is united with the outer circuit of the conduit 2, such that these respectively match, and a 
through hole 1 1 has been perforated in the conduit wall slightly above the point of union of 
the conduit 2 and the ceramic oscillation element 3, and this serves as the opening for 
outflow of drugs, etc. 

The ceramic oscillation element 3 and the connector 7 are connected by a conductor 
10. Then, this conductor 10 adheres to the inner wall surface of the conduit 2 and is 
retained there. 

On the other hand, the connector 7 is connected to the ultrasonic oscillator 8. 



This product can crush and dissolve the liquid like matter in the [typo, meaning 
unclear, perhaps "tube"?] along with the injection of the drugs, etc., and the condensed 
matter in the same fluid, with ultrasonic waves, and discharge this to the outside. 
[Effects of the Invention] 

Since in the case of the present invention injection of drugs, etc., into the tissues is 
carried out while ultrasonic oscillation is provided, the diffusion and penetration of the 
drugs, etc., improves markedly. For example, for treatment of thrombosis of the cardiac 
coronary artery, if the drug injection device for the present invention is inserted up to the 
vicinity of the thrombus, and a resolvent (urokinase) is injected, the dissolution rate of the 
thrombus resolvent is marked reinforced, and the time until the reopening of blood flow is 
also shortened, and the clinical results are improved. 

In addition, if the drug injection device for this invention, and in particular a device 
with a structure like that in Working Example 3, is used in the hematoma of a cerebral 
hemorrhage, it is possible to dissolve the hematoma by ultrasonic irradiation at the same 
time as a thrombus resolvent is injected, and to take it in through the conduit and discharge 
it to the outside, and thus it has an effect whereby the therapeutic indications for cerebral 
hemorrhage are markedly widened. 
4. Brief Description of the Figures 

Figure 1 section of the drug injection device of the Working Example 1 for the 
present invention. Figure 2 is an oblique view that shows the union of the ultrasonic 
oscillation element with the conduit for Working Example 2 of the same. Figure 3 shows a 
section of the drug injection device of Working Example 3 for the same. 

Key 

I . . . Base of the drug injection device 
2... Conduit 

3. Ultrasonic oscillation element 

4. . . Distribution route of the conduit for drugs, etc. 

5. .. Distribution route of the base for drugs, etc. 

6. .. Supply opening for drugs, etc. 

7... Connector 

8... Ultrasonic oscillator 

9. .. Through hole of the ultrasonic oscillator 

10... Conductor 

II. .. Through hole of the conduit 
12. Partition of the base 

13. . . Route for circulation of bodily fluids of the base 
14. . . Opening for discharge of bodily fluids 
15. .. Route for circulation of bodily fluids of the conduit 
16... Partition of the conduit 
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